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Purpose: To evaluate postoperative pain and early recovery in cataract patients.

Patients and methods: A total of 201 patients who underwent elective first eye cataract 

extraction surgery were enrolled, and 196 were included in the final analysis. The study design 

was a single-center, prospective, follow-up study in a tertiary hospital in eastern Finland. 

Postoperative pain was evaluated with the Brief Pain Inventory at four time points: at baseline, 

and at 24 hours, 1 week, and 6 weeks postsurgery.

Results: Postoperative pain was relatively common during the first hours after surgery, as 

it was reported by 67 (34%) patients. After hospital discharge, the prevalence decreased; at 

24 hours, 1 week, and 6 weeks, 18 (10%), 15 (9%) and 12 (7%) patients reported having ocular 

pain, respectively. Most patients with eye pain reported significant pain, with a score of $4 on 

a pain scale of 0–10, but few had taken analgesics for eye pain. Those who had used analgesics 

rated the analgesic efficacy of paracetamol and ibuprofen as good or excellent. Other ocular 

irritation symptoms were common after surgery; as a new postoperative symptom, foreign-body 

sensation was reported by 40 patients (22%), light sensitivity by 29 (16%), burning by 15 (8%), 

and itching by 15 (8%).

Conclusion: Moderate or severe postoperative pain was relatively common after cataract 

surgery. Thus, all patients undergoing cataract surgery should be provided appropriate counseling 

on pain and pain management after surgery.

Keywords: eye, cataract extraction, phacoemulsification, refractive surgical procedures, follow-

up study, recovery, aged

Introduction
Cataract surgery is the most common surgical procedure in ophthalmology practice, 

and the number of surgeries is assumed to increase in the future because cataracts 

are an age-related condition and life expectancy is increasing in most countries.1 The 

high number of surgeries performed is also due to good outcomes for the surgical 

treatment of cataracts.

The modern minimally invasive cataract surgery technique with phacoemulsifica-

tion is considered to be a minor procedure with an uneventful and pain-free recovery 

period. However, in the published studies, little attention has been paid to pain and 

other postoperative ocular irritation symptoms, and the data on the incidence of these 

symptoms are conflicting. For example, in two studies,2,3 few patients reported any 

complaints after surgery, whereas in other studies,4,5 postoperative ocular irritation 

symptoms were reported by up to 90% of patients. In those studies that found post-

operative pain, in some cases, an uneventful surgery was associated with significant 
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postoperative pain or other ocular symptoms requiring 

immediate pain control.4–8

The current evidence indicates that postoperative pain, 

when it occurs, can be slight and have duration of only a few 

hours, but more severe or consistent pain with duration of 

several days has also been reported.5

A recent systematic review did not identify any studies 

with postoperative pain after cataract surgery as a primary 

outcome measure.9 To fill this gap, we performed a prospec-

tive study in which the primary aim was to evaluate the 

incidence and severity of pain and other ocular irritation 

symptoms after cataract surgery with the phacoemulsification 

technique and intraocular lens implantation (IOL).

Material and methods
The study design was a prospective follow-up clinical trial. 

The protocol was approved by the Research Ethics Committee 

of the Hospital District of Northern Savo, Kuopio, Finland 

(Protocol No 40/2010), and it was conducted in accordance 

with the principles presented in the Declaration of Helsinki. 

After receiving oral and written information, the patients 

gave written consent. Patients underwent surgery between 

October 2009 and September 2011 at the Kuopio University 

Hospital, Kuopio, Finland.

We enrolled adult patients who presented to the hospital 

for elective first eye unilateral cataract surgery performed 

under local anesthesia. We did not enroll patients who planned 

to have the surgery under general anesthesia or those who 

had dementia or other diseases that could have impaired 

their memory or cognitive function. In addition, we excluded 

patients who had any major psychiatric disease that could have 

affected their ability to complete the study questionnaires. A 

total of 303 consecutive patients were asked to participate, 

and 244 patients agreed. However, for 39 patients, the sched-

uled operation was cancelled or delayed with an unknown 

rescheduled time for surgery. Because of complications during 

the phacoemulsification surgery, four patients had combined 

eye surgery, phacoemulsification with vitrectomy, and were 

thus excluded from the analysis. No pre- and postoperative 

data were available for five patients. As a result, 196 patients 

who underwent first eye unilateral cataract surgery with the 

phacoemulsification technique and intraocular lens implanta-

tion (with IOL) were included in the analysis.

The surgical technique used was phacoemulsification 

with IOL performed under local anesthesia. Eight surgeons 

with an extensive experience performed the operations using 

the same surgical technique, clear cornea cataract extraction. 

No premedication was used, but the patients were allowed 

to take their normal medications. Perioperative medication 

was as follows:

Prior to surgery

  • � Tropicamide 5  mg/mL-phenylephrine hydrochloride 

100 mg/mL drops (prepared by the Kuopio University 

Hospital Pharmacy)

  ○  twice to each eye

  • � Cyclopentolate hydrochloride 10 mg/mL drops (Oftan 

Syklo; Santen Oy, Tampere, Finland)

  ○  twice to the operated-on eye

  • � Levofloxacin 5 mg drops (Oftaquix, Santen Oy)

  ○  four times to each eye

  • � 1-2 drops of tetracaine gel 40 mg/mL (Ametop; Smith 

and Nephew, Hull, UK)

  • � Washing with povidone-iodine 50 mg/mL (Betadine; 

Alcon Laboratories Inc, Fort Worth, Texas, USA)

Intracameral

  • � Sodium hyaluronate 7000 14 mg/mL (Healon GV® OVD, 

Abbott Medical Optics Inc, Santa An, CA, USA)

  • � 1.5  mg of cefuroxime 10  mg/mL (prepared by the 

Kuopion University Hospital Pharmacy)

Postoperative

  • � Chloramphenicol 2  mg/mL-hydrocortisone 5  mg/mL 

drops (Oftan C-C; Santen Oy)

  ○  three times per day for 3 weeks.

Additional anesthesia was used in two patients, topical 

tetracaine gel in one patient and lidocaine gel topical and 

intracameral in one patient. Four patients had a parabulbar 

blockade, and one regional anesthesia was converted to 

general anesthesia; this patient was included into the intent 

to treat analysis.

No routine postoperative pain medication was prescribed, 

but patients who were in pain while in the recovery area 

were allowed to have ibuprofen, if not contraindicated, and 

paracetamol by mouth, as needed.

Postoperative aftercare instructions were given according 

to the normal protocol of the hospital. For the first 24 hours 

after cataract surgery, an eye shield was placed over the 

operated-on eye. Patients were informed to avoid hair 

washing for 2  days to keep water out of the operated-on 

eye. They were instructed to avoid any strenuous activity, 

heavy lifting, swimming, or sauna use for the first week after 

surgery. A postoperative visit was scheduled for 1 month after 

surgery, and the patients were provided contact information 

to use if ocular complaints appeared earlier. At the time 

of hospital discharge, patients were not prescribed pain 

medication.
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The data were collected using a structured study form and 

a questionnaire at baseline, during the perioperative period in 

hospital, and at 24 hours, 1 week, and 6 weeks after surgery. 

The structured study questionnaire was developed to gather 

data on patients’ preoperative medical history and medica-

tions in use, bodily and ocular pain, and other eye symptoms 

at baseline. The questionnaire was pretested in ten pilot 

patients to ensure that the patients were able to understand 

the questions and complete the questionnaire accurately. 

The short form of the Brief Pain Inventory (BPI)10 was used 

to evaluate the severity of pain, the impact of pain on daily 

function, the location of pain, the pain medications used, and 

the amount of pain relief in the previous 24 hours. Answers 

were given using an eleven-point numeric rating scale (NRS) 

scored 0–10, where 0 = best outcome/does not interfere/no 

pain/complete pain relief and 10 = worst outcome/completely 

interferes/most pain/no pain relief.10 Additional questions 

concerned ocular irritation symptoms, and some yes/no and 

open-ended questions were also used to evaluate the presence 

and severity of eye pain and other ocular symptoms, includ-

ing itching, foreign-body sensation, and burning. Patients 

were asked about their use and the efficacy of analgesics and 

whether analgesics were used for ophthalmic pain, for other 

eye symptoms, or for other bodily pain.

The preoperative questionnaires were sent to patients 

with an invitation letter, and patients were asked to bring 

the completed questionnaires with them when they travelled 

to the hospital for the surgery. In hospital, the completed 

questionnaires were checked by a study nurse to ensure the 

completeness of the data.

The perioperative data, recovery in hospital, and pain 

and other symptoms at hospital discharge were collected 

prospectively with a structured study form, and missing data 

were searched for and recorded from the patients’ medical 

records.

At hospital discharge, patients were given three sets of 

questionnaires and prepaid postal envelopes in which to 

return the completed questionnaires. Patients were asked to 

fill out the BPI at 24 hours, 1 week, and 6 weeks after the 

surgery. After the questionnaires had been completed, the 

patients were to return all questionnaires at same time with 

the prepaid envelope. Nonresponders were contacted by 

phone at 8–10 weeks after surgery, and they were asked to 

return the completed questionnaires or were interviewed over 

the phone. Due to the prospective nature of the study, only 

data from 6 weeks after surgery were available for patients 

who did not complete the questionnaires at 24 hours or at 1 

week (n = 4).

The primary outcome measure was the presence and 

severity of pain and other ocular irritation symptoms after 

cataract surgery. The secondary outcome measures were the 

use and efficacy of analgesics.

Statistics
The data were entered, and descriptive and statistical 

analysis was performed, using statistical software (IBM 

SPSS® Statistics 19; IBM, Armonk, NY, USA). For binary 

dependent variables, we used McNemar’s chi-square test, and 

for nominal variables, we used the Wilcoxon signed rank-

test. A two-sided P-value of less than 0.05 was considered 

statistically significant.

Results
Patient characteristics
In total, 196 patients, 68 men and 168 women, aged between 

40 and 91 years (median 74) were included in the final analysis. 

Not all patients completed all postoperative questionnaires, but 

some postoperative data were available for 186 patients, giving 

a response rate of 95%. All three postoperative questionnaires 

were completed by 164 patients. The study questionnaires 

were completed by 179 patients at 24 hours, 174 patients at 

1 week, and 170 patients at 6 weeks. One patient died before 

the end of the 6-week follow-up period, and the autopsy 

indicated that he had coronary thrombosis.

In total, 93% (183/196) of patients had one or more 

concomitant medical conditions, with circulatory system 

diseases being the most common, reported by 76% (149/196) 

of patients; 50/196 (26%) had arthritis or other diseases of 

the musculoskeletal system or connective tissue. In addition 

to cataracts, other ophthalmological conditions/diseases 

were observed in 28 of the 196 patients (14%), including 

glaucoma (n  =  16), retinopathy or maculopathy (n  =  5), 

retinitis pigmentosa (n = 2), cornea dystrophy (n = 2), chronic 

conjunctivitis (n  =  1), chronic iritis (n  =  1), and retinal 

detachment (n = 1). Regular medications were used by 93% 

(182/196) of patients, 43% (85/196) used analgesics, and 3% 

(5/196) used tear substitutes.

A postoperative rise of intraocular pressure requiring 

medication was noted in four patients. One patient had iris 

prolapse, and one patient had subconjunctival hemorrhage. 

Iris retractors were used in two patients to enforce mydriasis. 

These patients were all included in the analysis.

Pain
The prevalence and severity of postoperative ocular pain are 

presented in Figure 1 and Table 1.
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At baseline before the surgery, eight patients (4%) 

reported ocular pain, and one of them had ocular pain at 

every follow-up; the other seven patients did not report any 

postoperative pain.

At the hospital during the first postoperative hours, 34% 

(67/196) of patients reported ocular pain. Most had mild pain, 

but 18 patients had moderate or severe pain, corresponding to 

a pain score of 4 or more on the eleven point NRS. However, 

only five patients were given analgesics, including paracetamol 

by mouth (n = 4) and diclofenac eye drops (n = 1). At the time 

of hospital discharge, 27% (53/194) had ocular pain, and nine 

of them reported significant pain (NRS $4/10).

After hospital discharge, less ocular pain was reported 

(P  =  0.001), but the number of patients with significant 

pain remained relatively constant during the 6-week study 

period.

At 24  hours after surgery, 18 of 179 patients (10%) 

reported ocular pain, and most of them had moderate pain, 

First 4
postoperative hours

No pain n = 129 No pain n = 110

No pain n = 4

No pain n = 1No pain n = 2

No pain n = 19

No pain n = 4

Pain n = 1Pain n = 5Pain n = 11Pain n = 67

Pain n = 1

Pain n = 5

Pain n = 5

Pain n = 5Pain n = 7

No pain n = 6

No pain n = 49No pain n = 49

No pain n = 6

No pain n = 51

No data n = 7No data n = 5

No data n = 12 No data n = 15 

No data n = 7

No pain n = 94No pain n = 102

At 24 hours At 1 week At 6 weeks

Pain n = 5

Figure 1 Prevalence of ocular pain.

Table 1 Postoperative pain after surgery

Variable In hospital 
n = 196

At discharge 
n = 194

At 24 hours 
n = 179

At 1 week 
n = 174

At 6 weeks 
n = 170

Patients with ocular pain* 67 (34%) 53 (27%) 18 (10%) 15 (9%) 12 (7%)
NRS pain score $4/10* 18 (9%) 9 (5%) 13 (7%) 8 (5%) 6 (4%)
Current pain, for those in pain 
(NRS 0–10)§

2.8 (1.9) 
2 [1–7]

2.1 (1–4) 
2 [1–6]

3.9 (1.5) 
4 [2–6]

3.1 (1.7) 
4 [1–6]

3.5 (1.8) 
4 [1–6]

Average pain during the last 24 hours 
(NRS 0–10)

4.3 (1.7) 
4 [2–7]

3.5 (2.2) 
3 [1–8]

3.3 (1.6) 
3 [1–6]

Most pain during the last 24 hours 
(NRS 0–10)

4.9 (1.5) 
5 [2–7]

4.1 (2.6) 
4 [1–10]

4.3 (2.1) 
4 [2–8]

Notes: The numeric rating scale (NRS) was scored 0–10, where 0 = no pain and 10 = most pain. Data are expressed as *number of patients (%),§mean (SD) and median 
[range].
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with a median of pain score 4–5/10. However, only eight of 

these 18 patients in pain had taken any analgesics.

At 1 week after surgery, 15 of 174 patients (9%) reported 

pain, and the median pain score was 4/10. None of the patients 

with ocular pain had taken any analgesics for ocular symp-

toms, but three had taken analgesics for other bodily pain.

At 6 weeks after surgery, 12 of 170 patients (7%) reported 

pain, and the median pain score was 3–4/10. Five patients 

had used analgesics for ocular pain.

Other ocular symptoms
Ocular symptoms, such as itching, burning, light sensitivity 

and foreign-body sensation were common both before and 

after surgery (Table 2). Approximately half of the patients, 

56% (110/196), reported ocular symptoms before surgery, 

with itching (n = 43) and foreign-body sensation (n = 43) 

being the most common symptoms at baseline. At 24 hours 

after surgery, the prevalence of ocular irritation symptoms 

was similar to that at baseline, but at 24  hours, foreign-

body sensation (n = 47) was more common, as was burning 

(n  =  31), than at baseline. Thereafter, there was a slight 

decline in the prevalence of ocular symptoms, but even at 

6 weeks, one-third (65/170) had irritation symptoms. Most 

patients had mild symptoms, but moderate or severe symp-

toms (NRS $ 4/10) were reported by 33/179 patients (18%) 

at 24 hours, by 16/174 (9%) at 1 week, and by 19/170 (11%) 

at 6 weeks after surgery.

When the patients were asked which of the ocular symp-

toms had developed after surgery, 45% (84/186) reported 

new symptoms. Foreign-body sensation was reported as a 

new symptom by 22% (40/186) of patients, light sensitivity 

by 16% (29/186), burning by 8% (15/186), and itching by 

8% (15/186).

Analgesics
At baseline, analgesics were used by 85 patients (43%) for 

different indications. After surgery, 46 patients (25%) used 

analgesics for postoperative ocular pain or other painful 

ocular symptoms. The most frequently used analgesics were 

paracetamol (n = 33) and ibuprofen (n = 10). The analgesic 

efficacy of the compounds was rated as good or excel-

lent; on an eleven-point NRS, where 0 = no pain relief and 

10 = complete pain relief, the analgesic efficacy was rated 

to be between 5/10 and 10/10, with no difference between 

the two drugs.

The analgesics were well tolerated, and no serious or 

unexpected adverse events were reported. Four patients 

reported five mild adverse effects: naproxen was associated 

with dry mouth, sweating, and constipation, and ibuprofen 

was associated with sweating and headache.

Discussion
This was one of the first studies with postoperative pain as 

a primary outcome measure after cataract surgery. The data 

indicate that pain and other ocular symptoms are common 

after cataract surgery with the phacoemulsification technique. 

Some patients (9%) reported significant pain and moderate 

or severe irritation symptoms were common (18%) during 

the early hours of recovery at the hospital, but only few 

patients were provided analgesics. These data are consistent 

with recent data reported in a cohort study undertaken as a 

part of quality improvement registry, from Germany. In that 

study, the median of worst pain during the first 24 hours after 

eye surgery was 2/10, and the 25th and 75th percentiles were 

0/10 and 5/10, respectively.11 However, in that study, differ-

ent types of eye surgery were included, and the number of 

cataract surgeries was not reported. In contrast to the current 

study, less pain was reported in a study by Kaluzny et al12 

They compared paracetamol and vitamin C for pain preven-

tion in cataract surgery, and less than 10% of patients were 

reported to have any pain. In our study, one-third of patients 

reported some pain during the early hours, and the majority 

of these patients (79%) left the hospital with a pain symptom 

remaining. To prevent unnecessary suffering, patients with 

Table 2 Ocular symptoms before and after surgery

Variable At baseline 
n = 196

At 24 hours 
n = 179

At 1 week 
n = 174

At 6 weeks 
n = 170

Patients with any ocular irritation symptoms 105 (54%) 93 (52%) 79 (45%) 65 (38%)
Ocular symptoms
• � Foreign-body sensation 43 (22%) 47 (26%) 33 (19%) 26 (15%)

•  Itching 43 (22%) 21 (12%) 25 (14%) 21 (12%)

•  Burning 23 (12%) 31 (17%) 19 (11%) 20 (12%)

•  Photosensitivity 3 (2%) 9 (5%) 7 (4%) 19 (11%)

•  Tearing 19 (10%) 8 (4%) 2 (1%) 4 (2%)

Note: Data are expressed as number of patients (%).
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significant postoperative pain or other ocular symptoms must 

be identified, and appropriate counseling and clear instruc-

tions on analgesic use should be provided.

In this study, we showed that postoperative ocular 

irritation symptoms and pain after cataract surgery vary 

between individuals and vary in duration. Some patients 

had severe pain and other irritation symptoms lasting up to 

6 weeks, whereas most patients recovered with no or only 

minor and short-lasting postoperative complaints. Ocular 

irritation symptoms are common after cataract surgery. In the 

present study, half of the patients reported different ocular 

symptoms. These local symptoms, such as foreign-body 

sensation, pruritus, irritation, itching, light sensitivity, and 

blurred vision, are usually considered as ocular symptoms 

rather than pain by the ophthalmologist.13 Therefore, mild 

or moderate pain may be misdiagnosed and interpreted to be 

involved with ocular symptoms and thus may not be treated 

with analgesics.

Individuals undergoing cataract surgery are usually 

elderly individuals who have different severity levels of 

dry eye syndrome and various other ocular symptoms.14 

These ocular irritation symptoms may be associated with 

concomitant diseases, such as diabetes mellitus, hyperten-

sion, rheumatoid disease, thyroid dysfunction, psychiatric 

disease, and cancer, and with the drugs used to treat these 

diseases. All these conditions increase the severity of dry 

eye and its associated symptoms. In the present study, the 

prevalence of concomitant disease was high, as expected; 

76% of patients had cardiovascular disease, and 36% had 

endocrine, nutritional, or metabolic disease.

The elderly population presents challenges for pain 

assessment and management due to the subjective nature 

of pain and the limitations of ascertaining pain severity. 

Aging may affect pain perception and expression. Thus, 

different approaches are needed for pain assessment, 

and this is also the case for cataract surgery, for which 

tools based on visual function are not optimal. Ocular 

irritation symptoms are common after eye surgery, 

and it can be diff icult to distinguish these symptoms 

from postoperative pain. In the present study, half 

of the patients reported some new ocular irritation 

symptoms after surgery, and one-fifth had moderate or 

severe symptoms. Unfortunately, we asked the patients 

only the severity of the symptoms and not the level 

of unpleasantness. According to the definition of the 

International Association for the Study of Pain, pain is “an 

unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in 

terms of such damage.”15 According to this definition, 

pain is a subjective, unpleasant sensorial and emotional 

experience. As a third component, in addition to sensory 

and affective dimensions, pain has a cognitive dimension, 

ie, patients give meanings to the postoperative complaints 

they have. Elderly surgical patients may consider some 

ocular irritation symptoms to be related to surgery, and 

even though the symptoms may be unpleasant and severe, 

as was the case in the present study, these symptoms are 

not called pain. Therefore, each individual has a different 

use of the word pain, and elderly individuals may use 

euphemisms when reporting pain conditions, making pain 

assessment a challenging task in clinical work.

The selection of an appropriate analgesic is also an 

issue for elderly individuals. Most elderly patients have 

concomitant diseases and use medications, as observed for 

93% of patients in the present study. Both age- and disease-

related changes in physiology and drug interactions should 

be taken into account when prescribing analgesics to elderly 

patients. However, most cataract surgery patients had only 

mild or moderate pain, and thus, commonly used nonopioid 

analgesics, such as paracetamol and traditional nonsteroidal 

anti-inflammatory drugs (NSAIDs), are appropriate choices 

for short-term use. However, care should be taken to ensure 

that the patients understand they should use the lowest 

effective dose for the shortest time needed. It has been 

shown that there is a high risk that analgesics intended for 

short-term use will be used for prolonged periods. In a recent 

study, there was a four- to fivefold higher risk of becoming 

a long-term NSAID user if NSAIDs were prescribed for 

postoperative pain after cataract surgery than if there was 

no NSAID prescription.16

Conclusion
In conclusion, at least one out of ten patients can have 

significant pain after cataract surgery, and one-fifth can have 

other moderate or severe ocular irritation symptoms, which 

may last up to 6 weeks in some patients. Thus, patients 

should be provided appropriate counseling on pain and pain 

management as part of routine postoperative care, and they 

should be given information on who to contact if problems 

arise after hospital discharge.
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